Recognition of a bulged RNA by peptides derived from the influenza NS1 protein.
A competition assay for RNA binding by the influenza virus NS1 protein using model RNAs, U6-45, corresponding to U6 snRNA revealed that deletion of each of the three bulged-out parts reduced the NS1 protein binding and, in contrast, by deleting all three of the bulged-out parts, simultaneously, and thus producing a double-stranded RNA, the binding was recovered. A common feature of target RNAs of the NS1 protein, U6 snRNA, poly(A) and viral RNA, is the stretch of 'bulged-out' A residues. Thus, the NS1 protein was found to recognize either the stretch of 'bulged-out' A residues or dsRNA which is also a target of the NS1 protein. Furthermore, a basic peptide, NS1-2, derived from the helix-2 of the RNA binding site of NS1 protein was designed and its binding to the U6 snRNA was analysed by using a model RNA for U6 snRNA, U6-34. The NMR signals due to H8/H6 and H1' of U6-34 were assigned and their changes upon binding of NS1-2 were analysed. It was indicated that NS1-2 interacts with the residues in the bulge-out region of U6-34. These results suggest that NS1-2 recognizes the U6 snRNA in a similar manner to NS1 protein.